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[TOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1o XMMHUU Ha YpOBHE CpeqHEro ooOmero obOpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuH
B Poccuiickoit ®denepannn», TpeOGoBaHUN K pe3yJbTaTaM OCBOCHHS (eaepaibHOM
oOpa3oBaTenbHON mporpamMmbl  cpenHero oOmero ooOpazoanusi (POII  COO),
npeacTaBieHHbIX B dDenepaibHOM TOCYJApCTBEHHOM 00pa30BaTelIbHOM CTaHAapTe
COO, c¢ yuérom Konmenuuu mnpenojgaBaHus Y4YeOHOro TpeAMeTa «XHUMHS»
B oOpasoBarenbHbIX opranuzanusax Poccuiickoit @eaepannn, pean3yrommX OCHOBHbBIE
oOpa3oBaTeibHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOKEeHUH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoit ®enepanuu Ha niepuon ao 2025 roma» (PacmnopsbkeHue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONpPEIeIECHUI0 O0IIei
CTpaTteruu OOy4YeHUs, BOCIIUTAHUS U PA3BUTHUS OOYYAIONIUXCSI CPEJICTBAMH Y4eOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHns PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
CollepKaHMs, pE3yJbTaTOB oOO0yueHHUss W TpeOOBaHU K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

B cooTBeTcTBHMU C JaHHBIMU TOJIOKEHUSIMU TIporpaMma 1o Xumuu (06a30BbIN
YpOBEHb) Ha YPOBHE CPEHETO OOIIET0 00pa30BaHUS:

yCTaHABIMBAET o00s3aTelibHOEe (MHBApUAHTHOE) TMPEIMETHOE  COJEp’KaHue,
OMpEIENAET KOJIMYECTBEHHBIE U KAUECTBEHHBIE €0 XapaKTEPUCTUKH Ha KaxKJIOM JTarle
M3YUYEHHUs MPEIMETa, NPEAYyCMATPUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeneseHus ero o KiaccaM, OCHOBHBIM pa3ziejlaM h TeMaM Kypca;



na€T MpUMEPHOE pacipeneiieHne y4eOHBIX YacoB MO TEMATUYECKHM paseliaMm,
PEKOMEHIyeT TMPUMEPHYIO TOCIEI0BATEIbHOCTh H3Y4YEHHUs OTAENbHBIX TEM Kypca
C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH y4eOHOTO TMpoIiecca,
BO3pacTHBIX ocobeHHOoCcTel oOydaromuxcs 10—11 kmaccos;

Ta€T METOAMYECKYI0 MHTEpIIpPETAIMIoO IIeJied M3y4eHHs MpeAMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOmero  oOpa3oBaHus,
coJiep KaTeIbHOM XapaKTePUCTUKHU IIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeHEro o00mero o0pa3oBaHusl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NeSATEeILHOCTH O00ydYaromerocs IO OCBOCHUIO cojaepxkaHusi mnpenMera. [lo Bcem
HA3BaHHBIM MO3UIUSM B IMIporpaMMe IO XHUMHH COOJIIOIEHa TPEEeMCTBEHHOCTh
¢ (enepanbHOIl pabodeil MporpaMmoil OCHOBHOTO OOIIEro OOpa3oBaHUs MO XUMHUHU
(mmst 8-9 xmaccoB 0Opa3zoBaTEIbHBIX OpraHU3allnii, 0a30BbIA YPOBEHB).

XuMuueckoe oOpa3oBaHME, IMOJy4aeMOE€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMON YacThi0 HMX OOpa3oBaHHOCTU. OHO CIYXHUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETTOCTHON CUCTEME XUMHUYECKOTO 00pa3oBaHusi. ITU
IIEHHOCTH KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmIel KyJabTypbl YEJIOBEKa, a TakKe DKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS
K CBOEMY 3J0pOBbIO MU MPHUPOAHON cpene. Peamnsyercss xumuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE cCpefaHero ooOmero oOpa3oBaHUsS CPEACTBAMHU Y4e€OHOTO
npeaMera «XUMHs», COJAEp)KaHUe U MOCTPOCHHE KOTOPOTO OMpEJIETIEHBI B MIpOrpaMMe
0 XUMHHU C YIETOM CrHenu(DUKN HAYKH XUMHH, € 3HAUCHHS B TTO3HAHWUU TPHUPOABI U
B MaTepHAIbHOM JKM3HM OOINECTBa, a Takke ¢ Yy4€ToM OOmmMX Ieled u
MIPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHETrOo OOIIEro
oOpa3zoBanuss B Poccuiickoit ®enepauuu. Tak, Hampumep, npu (QOpMUPOBAHUU
COJlep KaHMUsl TIpeIMeTa «XHUMHUs YUYTCHBI CICAYIONIUE TOJIOKEHUS O crenuduxke u
3HAYCHUU HAyKU XUMHH.

XUMHUSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT o0cCo0yl0 poJib
B COBPEMEHHOM ITUBUIIN3AIIMH, B CO3JIaHUH HOBOW 0a3bl MaTepUabHON KyIbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMUPOBaHUE PAIIMOHATBHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/TaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPY)KaIoIIeM MHpPE KaK O €IMHCTBE MPUPOMABI U
YyeJoBeKa, KOTopoe (GopMHUpPYyeTCsl B XUMHM Ha OCHOBE IMOHMMAHHSI BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUPa, OCO3HAHUS B3AMMOCBSI3H MEXYy CTPOCHUEM BEUIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHO B3aUMOACHCTBYS C JPYTHMH E€CTCCTBEHHBIMH HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YacThl0O MHUPOBOW KYyJIbTYphl, HEOOXOJMMBIM YCIOBHEM YCIICUTHOTO
TpyJa ¥ KU3HM Kaxaoro wieHa ooOmectBa. CoBpeMeHHas XUMHsS Kak Hayka
co3ujiaTeNibHasl, KaK HayKa BBICOKUX TEXHOJIOTUM HaIlpaBJieHa Ha pelieHre ri100aIbHbIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, TTUIIIEBOA,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 3J0POBBS.



B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMIIAMH CPEIHETO 00IIEro 00pa3oBaHus
comepkanne npeamera «Xumus» (10-11 xnaccel, 0a30BbI YpPOBEHb HU3YUYEHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOAUMYI0O WM JIJIi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO
BKJIIOUEHHUSI B JKM3Hb COI[MyMa, MPOJOJKEHUS 00pa3oBaHUA B Pa3IUYHBIX O0JACTSX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBIsIOIKUMH NpeAMETa « XUMHUS» ABISIOTCS 0a30Bble Kypchl — « Oprannyeckast
xuMus» U «O0IIas ¥ HeOPraHUYeCKask XUMHUs», OCHOBHBIM KOMITOHEHTOM COJIEPIKaHHSI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM IO HEOPraHMYECKOU
XUMUM (C BKIIOUYEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUYeCKOW XHUMHH.
dopmupoBaHUE TAHHOW CHUCTEMBbl 3HAHUW MPU HM3YUYEHUU TMpeaMeTa 00ecredyrBaeT
BO3MOYKHOCTh PACCMOTPEHHMS BCEIr0 MHOT00Opa3usl BEIIECTB Ha OCHOBE OOIIMX TOHSTHH,
3aKOHOB Y TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckas XuMus» chopMUpOBaHA B MPOTrpaMMe M0 XMMUU Ha OCHOBE CUCTEMHOTO
NOAXO0/Ja K HW3YYEHUI0O Yy4eOHOro MaTepuajia U OO0yClIOBJI€HAa HMCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,
B Kypc€ OpPraHM4YeCKOM XMMHH BELIECTBAa PaCCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPUU CTPOCHUSI OPTAaHUYECKUX COCIMHECHHH, a TAK)KEe HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEACTABICHHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 U3ydaembIX B Kypce
BEILECTBAX JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOJOB JI0 CIIOKHBIX OHOJOTHYECKH
aKTHUBHBIX COEIMHEHUH. B Kypce Opranmdeckod XuUMHH TMOJY4YalOT pa3BUTHUE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOIO OOINEro 0Opa30BaHHS II€pPBOHAYAIIbHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEAKIINUH.

[lonx HOBBIM yrjaoM 3peHuUss B TnpeaMere «XuMmus» 0a30BOro  YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro oOIIero o0pa3oBaHuUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4acTHOCTH, B Kypce «O0111ast 1 HeOpraHUYEeCKasi XUMUS» 00ydaroIuMCst
MPEAOCTABISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOAUYECKOrO0  3aKOHa
C OOIIETEOPETUUECKUX M METOJIOJIOTMYECKUX MO3ULUMN, TITy0Ke MOHATh UCTOPUUYECKOE
U3MEHEeHHe (YHKIUMNA HTOro 3akoHa — OT o0oOmarome 10 OOBICHSAIONIEH U
MIPOTHO3UPYIOIIEH.

Envnas cucremMa 3HaHUMKM O BaXXHEMIIMX BEUIECTBAX, HMX COCTAaBE, CTPOECHUH,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIHUSIX, UX CYUHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TTOHMMAHHIO B3aMMOCBSI3U XUMUU C APYTUMHU HayKaMH, PACKPBIBAIOT €&
pOJib B TO3HABATEIbHOW M MPAKTUYECKOM NEATEbHOCTH YEJOBEKa, CIHOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO



U JIMYHOCTHO 3HAQYMMBIX MpoOJieMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUYECKH OCMBICIUBAThH
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U JIKCIIEPUMEHTAIBHBIX HMCCIENOBATEIbCKUX 3a/1ad. B 1enom cojepkanue yd4eOHOTO
npeaMeTa «XUMus» JaHHOTO YPOBHSI W3YYEHHUSI OPUEHTHUPOBAHO Ha (opmMupoBaHHe
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKuX KakK: MaTepualbHOE €IUHCTBO HEOPraHMYECKOTO W OpPraHWYECKOro Mupa,
0OyCJIOBJIEGHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, IT03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN ITyTEM SKCIEPUMEHTA U PELICHHS MPOTUBOPEYUN MEXKIY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEIINOCHIIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTMYECKUX MPOoOJIeM, a Takke MpoOJieM cOepexeHUs] IHEPTeTUUECKUX PECYPCOB,
CBIPbsI, CO3JaHUs HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.

B nane pemienus 3aj1ady BOCIUTAHUS, PA3BUTUA M COIMAIM3AIMN O0YUYaIOIIUXCS
MPUHATHIE IPOTPAMMON IO XUMHUH MTOAXOBI K OMPEACICHUIO COAEPKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHUBEPCATIbHBIX YYEOHBIX ACHCTBUIMA,
UMEIONTMX 0a30BOE 3HAUEHUE VISl Pa3IMUHbIX BUIOB JAEATEIBHOCTU: PEIICHUS TPoOJeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOM M HCCIIEIOBATEIbCKON JICSITEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B [NI03HAHUU XUMUH.

B npakTtuke npemnogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHUs, IIPU OMPEACICHUN COACPKATCIHHOU
XapakTepUCTUKU 1ENEHd U3y4YeHUus IMpeaMeTa HalpaBlICHHUEM IEPBOCTEIEHHON
3HAYMMOCTHU TPAAUIMOHHO MPU3HAETCA POPMHUPOBAHHE OCHOB XMMHUYECKON HAYKH KakK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
MOAXO0/ K ONPENICTICHUIO 1IeJIeH 3yUeHHUs TIPEAMETA SIBJISIETCS BIIOJIHE OMIPABJaHHbIM.

CornacHo TaHHOM TOUYKE 3pEHUsI TJIABHBIMU IEJISIMU U3YUCHUS TIPEAMETA « XUMHUS
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYUYHOW KApTUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KJIIOUEBBIE MOHATHUS,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUM, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe U Pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJaxX ITO3HAHUS
BCIIECTB MU XUMHUYECKUX pPEaKIUid, HEOOXOAMMBIX I TMPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBIICHUM, UMEIOIIIUX MECTO B PUPOJIE,
B IPAKTUYECKOM Y MOBCEAHECBHOW KW3HH;

pa3BUTHE YMEHHMA U CIIOCOOOB JCSATENBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOIIOJICHUEM TIpaBUil OE€30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

Hapsany ¢ >TuM conepxarenbHas XapakTepUCTUKA LEJNe W 3aJay HU3y4YeHUs
npeaMeTa B MporpamMme Mo XMMUY YTOUHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMU IPHOPUTETAMHU B CHUCTEME CpefaHero obmero obOpas3oBaHusa. CeroaHs
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHOM  OpraHu3allid, BIIAJCIOUNIEr0 He Ha0OpoM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHoco0aMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a11ay.

B oroit cBa3m npu u3ydeHuM npeamera «XUMUs» JOMUHUPYIOIIEE 3HA4YCHUE
IPUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM;

(opMupoBaHre y oOydyaroluxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHHUBEPCAJIbHOE 3HAUCHWE AJIA PA3IMYHBIX BUIOB JEATEIHHOCTH: PEIICHUS
npoOiem, TIOWCKa, aHaimu3a ¢ o0paboTku  uHOpManuu, HEOOXOJAUMBIX
JUTSE TPUOOPETEHHUS OTBITA ACSITETFHOCTH, KOTOPasi 3aHUMaeT Ba)KHOE MECTO B MIO3HAHUHU
XMUMHH, a TaKXe JJs OLEHKH C IMO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSL BELECTB U XMMHUYECKHX IPOLIECCOB HA OPraHU3M YEJIOBEKa U NMPUPOJIHYIO
cpeny;

pa3BUTHE I[IO3HABATEIIbHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPHOOpPETaTh HOBBIE
3HaHUS MO0 XWMHUU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, MCIOIB30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIs [TOMCKA U aHaIM3a y4eOHOM 1 Hay4uHO-
MOMYJISIPHON MH(DOPMAIIMKA XMMHUECKOTO COJIePIKaHNUS;

(opMupoBaHUe U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMM W TIPOBEACHUHM XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIMTAaHUE Y 00yJarOIMUXCsl YOSKIEHHOCTH B TYMaHUCTUIECKOW HAPABICHHOCTH
XUMHHM, €€ BaXXHOW pOJIM B PEIICHUU TJI00aNbHBIX MPOOJIEM palMOHAIBLHOTO
IPUPOJIOTNIOIB30BAHUS, IIOTOJHEHUS DSHEPreTUYECKUX PEeCypcoB U COXPAaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAaHUS HEOOXOAMMOCTH OEpEeKHOTO  OTHOIIEHUS
K TpUPOJE M CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETEHHUs ONbITa HCIOJB30BaHUS
MOJTyYEHHBIX 3HAHUN ISl TPUHATHS TPAMOTHBIX PEUICHUH B CHUTYaIUsX, CBS3aHHBIX
C XUMHUYECKUMHU SBIICHUSIMHU.

Henn wu 3agaud  u3y4yeHUs TMpeaMeTra «XUMHUS» MOJIYyUYUIM MOAPOOHYIO
METOJMYECKYI0 HMHTeprperauuio B paznene «llnmaHupyembie pe3ylbTaTbl OCBOCHHS
IporpaMMbl IO XUMHUM», Onarogapst yemy obOecrneueHo 4ETKOe MPEACTABIECHUE O TOM,
KaKhe 3HAHUS W yMEHHUS UMEIOT MPsIMOE OTHOIICHWE K pealu3aldil KOHKPETHOM
LENH.



B yueGHOM 1maHe cpeiHero o01ero oopa3zoBaHus mpeamMeT « XuMus» 0a30BOTo
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBeHHO-HAyUHBIE IPEAMETHI.

OOmiee 4KCIO YacOB, PEKOMEHIOBAHHBIX JUIS M3y4eHHs] XHMUU — 08 4acoB:
B 10 xmacce — 34 gaca (1 yac B Hegemo), B 11 kimacce — 34 gaca (1 yac B HeJEIO).



COAEPXKXAHUE OBYUEHUA

10 KJIIACC

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[Ipenmer opraHMYeCKOM XUMHH: €€ BO3HMKHOBEHHUE, pa3BUTHE U 3HAYCHUE
B IIOJIyYEHHU HOBBIX BEUIECTB M MaTepHaOB. Teopusi CTPOECHUS OPraHUYECKHX
coequHennit A.M. BbytiepoBa, e€ ocHOBHbIE ToJsokeHUs. CTPYKTypHbIE (POPMYJIBI
OpPraHUYECKUX BeEIECTB. ['omoiorus, noMepus. XUMHUYECKasi CBA3b B OPraHUYECKHUX
COEJIMHEHUSX — OJJUHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukaluu oOpraHuyeckux BemiecTB. HomenknaTtypa
OpPraHUYECKUX COCAMHEHUH (CHCTEMATHYECKas) U TPUBUAIbHBIC HAa3BAaHUS Ba)KHEHUIINX
IIPEICTaBUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIIECTB M UX MpeBpalleHui

O3zHakoMJIeHHE C 00pa3aMi OPraHNYECKHUX BEIIECTB U MaTeprajiaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAOJIOJEHUE U OIHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB O MPEBPAIIEHUIO OPTraHUIECKUX BEIICCTB ITPU HarpeBaHUH
(ruaBrieHue, oOyTJIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEICTaBUTENN AJIKAHOB: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (peakluu 3aMelIeHus U
TOPEHMUS), HAXOXKJCHUE B IPUPO/IE, TOJTyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKUH pAA. ODTWIEH W NPONMUIEH —
MPOCTEUIITNE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U TMOJUMEPU3AIUN),
MOJTyYEHUE U TPUMEHEHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuusi mnonumepusamnuu). llomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTUYECKUU psla. AIETUIIEH —
MPOCTEUIUHN MPEJCTAaBUTEIh aJTKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakIMy TUIPUPOBAHUSA, TAJOTCHUPOBAHUSA, THApPATAIlMU, TOPEHHUS),
MOJyYEHUE U IPUMEHEHUE.

Apensl. benson: cocras, ctpoeHue, Gu3MUECKUE U XMMUIECKHE CBOMCTRA (PEaKIINH
raJIOreHUPOBAHUSI W HUTPOBAHMS), TMOJYyUYCHHE U TIpUMEHEHHe. Toayon. cocmas,
cmpoenue, @uauyeckue U XumuieckKue CeouUcmea (peakyuu 2ai0ceHUpo8aHus u
HUMpOBAanUs), noxyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuYecKas CBS3b
MEXY YIJIEBOJOPOAaMU, MPUHAICKAIIMUMH K Pa3IUYHbIM KJlaccaM.

Kypcuéom B TeKCTe BBIACICHBI DJIEMEHTHI COACpKaHUS Y4eOHOTO MaTepuaja, KOTOpPBIE W3y4JaroTCs B
03HAKOMUTEIILHOM IJIAHE U HE BKIIIOYAIOTCSI B COCTaB MpeAMETHBIX pe3ynbTratoB ocBoeHuss POII COO na
0a30BOM ypOBHE.
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[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. He1ob 1 e€ mpoucxoxnenue. CriocoOs! mepepadoTku HeTH: MEePeroHKa, KPEeKUHT
(TepMuYeCKU, KaTanuTHyecKuil), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B ObITy. KamMeHHBI yroab U NPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX MpeBpallleHu i

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Hepb»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUHYECKOH padoThI: TIOJyUYEeHHUE STUJICHA U U3yUYE€HUE €0 CBOMCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIMH I10 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).

Kuciiopoacoaepskamue opranudecKkue coeJMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOM: CTpOeHUe, (PU3NIECKUE U
XUMHUYECKHME CBOWCTBA (pEaKUMH C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPOJIAMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIAa ¥ ATaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHnenue
TIIMLEPUHA U O TUICHTIIMKOJIA.

DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopMalbIeTU, aAllETAIBAETUA: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHUE CBOMCTBa (peakilMu OKHUCICHUS W BOCCTAHOBJICHMS, KAaYECTBEHHBIC
peakinn), NOJIy4eHHE U IPUMEHEHHUE.

Ayemon: cmpoeHue, gusuyeckue u Xumudeckue c8ouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeseibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsS U YKCyCHas
KHUCIIOTBI: CTpOEHHUE, PU3NYecKre 1 XUMUIECKHEe CBOMCTBA (CBOICTBA, O0IIHME /I Kilacca
KHCIIOT, peakuus »>Tepuukanuu), noiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxxnaple 2QUpPHl KaK MPOU3BOAHBIC KAapOOHOBBIX KHUCIOT. ['MAPOIN3 CIIOMKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIEBOJOB (MOHO-, JH- W TIOJUCAXAPUIIBI).
['mrok03a — mpocTerInii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3uYEeCcKre
U XUMUYECKue cBoMcTBa (B3amMmopeicTtBue ¢ ruapokcuaoMm wmeau(ll), oxucnenue
aMMHUa4YHBIM pacTBopoM okcuja cepedpa(l), BocctaHoBIeHHE, OPOKEHNE TIFOKO3BI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TIIIOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHUsI BellleCTB M UX NMpeBpalleHui

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIMIEPHHA C THAPOKCUIOM
menu(Il)), anpmerugoB (OKUCIEHHME aMMHA4YHbBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammoneiicTBue Kpaxmajia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Brraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBAa MJIM TPOAYKTa pEaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A3oTcoaep:kaniue OpraHnyecKue coenHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, puzuueckue u Xumudeckue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYecKHe coeAuHeHUus. dusnyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIUIMHA). brojgornueckoe 3HaUCHHE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpUPOIHBIE BBICOKOMOJICKYJSIpHBIE COenWHEHus. llepBudunasd,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCIepUMEHTAJIbHbIE METOAbI H3yYeHUS BelleCTB U UX MPeBPaALlleHNH
HaOntonenne u omucaHue EMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OelKoB
IIPU HarpPEBaHUM, IIBETHBIC PEAKIIMH OCIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB MOJTMMEPHU3aIINHU, CPEIHSSI MOJICKYJISIpHAs Macca.
OcCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJSIPHBIX COSAMHEHUN — TOJMMEpPU3ANNs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanonoiti u cunmemuyeckue Kayuyku (0ymaoueHogvlll, X10pONpPeHOsbili U
uzonpenosulil). Bonoxkna: mamypanvueie (xaonox, wepcmov, WENK), UCKYCCMBEHHblE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemudecKue (KanpoH u 1aécam).
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JKCMepuMeHTAIbHbIEe MeTObl H3YYeHHUsI BellleCTB U UX NMpeBpaLieHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

MexnpeaMeTHbIe CBSI3H

Peasmmzanust MEXNpeIMETHBIX CBS3€M NPU  M3YYEHHM OPTaHWYECKOM XUMHUU
B 10 Ky1acce OCyIIECTBISETCS YEpE3 UCIIONBb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAK W TOHATHM, SBIIIOLIMXCS CHCTEMHBIMU JUISI OTACNIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: SIBJICHUE, HAYYHBIN (PAKT, THIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SHEPreTUUECKUI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeEIeCTBa, (U3HMUYECKUE
BEJIMYUHBI U €UHULBI HX U3MEPEHUS.

buonorusi: knerka, opranu3Mm, Ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
(oTOCHHTE3, OMOJOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, 5KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE NOPOJbI, IMOJE3HbIE HCKOINAEMBbIE, TOIUIMBO,
PECYpPCBL.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIUE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMUM

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIEKTPOHHAS KOH(DUTYypaIKs aTOMOB.

[lepuonnueckuit 3axkoH u llepronnueckass cucremMa XUMHUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEepHOAWYECKOr0 3akoHa U Ilepmoamveckoil CUCTEMBbI
xuMmudeckux 3yemeHToB [[.1. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX DJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTBIX U CJOXHBIX BEHIECTB IO TPYIIAM MU MEepUojaM. 3HAUEHUE NEPUOJANYECKOTO
3aKOHA B PA3BUTHU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJsIipHAsT W TIOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHusmbl oOpa3oBaHUs
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QaHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTre 0 quCHepcHBIX cucTeMax. MICTHHHBIE U KOJUIOUAHBIE PacTBOPHL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIICCTB. [ eHeTHueckas CBSI3b  HEOPraHWYECKHX  BEIISCTB, NPUHAJICIKAIINX
K Pa3jIMYHBIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHUYEeCKOM XUMHUU. 3aKOH COXPAHEHHS MacCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3NuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuanmn Jle [larense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCast, HEUTpanbHasi, menouHas. [lousamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE  peakiuu. [lowamue 06  snekmponuse
pacniagos u pacmeopos coiell. Ilpumenenue sn1ekmpoausa.

JKCNepUMeHTAbHbIE METOAbI H3YYCHUS BElIeCTB U UX NMpeBpPalleHHuil

Hemonctpanus Ttabnun «llepuogndeckass cucTeMa XUMHUYECKUX DIIEMEHTOB
.. MenaeneeBa», U3ydeHUE MOJIENICH KPUCTATMYECKUX PEIIETOK, HAOII0JACHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3jioKeHUE MEPOKCHa
BOJIOpOJia B MPUCYTCTBHM KaTajiM3aTopa, OMPEAEIICHUE Cpeabl PacTBOPOB BEILECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (DaKTOPOB HAa CKOPOCTh XHMHYECKOM
peakuum».

PacuéTHble 3aga4n
Pacuétrel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCJIE TEPMOXUMUYECKUE
pacu€Thbl, pacu€Thl C HCIOJIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBA.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxenune HemetraisioB B Ilepuogmueckoil cuctemMe XUMHYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPONMS HEMETa/uIoB (Ha MpHUMeEpe KHuciaopojaa, cepbl, docdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (rajoreHOB, CEphl, a30Ta,
docdopa, yriaepona u KpeMHHS) U UX COSAUHEHUHN (OKCHIIOB, KUCIOPOACOISPIKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.
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Meramnbl. Ilonoxxenne wmerauioB B llepuoaudeckor cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0UYEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBodcTBa MeTaioB. CIulaBbl  METaJLIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUIA.

OG6mue crocoObl MmoayueHust MeTamuioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumol om koppo3uu. IlpuMeHEeHNE METAITIOB B OBITY M TEXHUKE.

JKcnepuMeHTAJIbHbIE METOAbI H3YUEeHHUS BeleCTB H UX NMpeBpalleHuil

N3yuenune komieknuu «MeTaibl U CIUIaBb», 00pa3lOB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHble 3agaun

Pacuétel maccel BeliecTBa WM O0OBEMA Ta30B IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XuMud M KU3Hb

Ponp xumum B oOecrnedeHHMH HSKOJIOTHYECKOM, SHEPreTUYSCKOM W IHUIIEBOU
0€301acHOCTH, pa3BUTUHM MeTUIIUHBL. [IOHITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)XHEMIINX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTEpHUAIIbI, KpPAacKH, CTEKIJIO, KepaMHKa, MaTepUabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHasbl, OPraHMYECKUE U MUHEPATbHBIC yI00pEHUSI.

XuMHsT H  3JI0pOBbE UEJOBEKA: IIPABWJIA MCIIOJB30BAaHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBwia O€30MaCHOT0 WCIOJIB30BAHUS TpErnapaToB OBITOBONM XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MexXnpeIMeTHbIX CBA3€H NMpU U3Y4YeHUHM OOILIEed W HEOpPraHUYeCKOU
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHATUH, TaK W TOHSATUMN, SBJISIIOIIUXCA CUCTEMHBIMH JJI OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHSTHS: HAy4YHbIN (PaKT, rUMOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®du3uka: MaTepus, SHEPTUs, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIl,
PaaMoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHD, BEIIECTBO, TENIO0, 00BEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KOcCUCTeEMa, OMocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
peCypCHlI.

TexHOonmorusl: XUMHYECKass MPOMBIIUICHHOCTh, METALTYPTUs, ITPOU3BOIACTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  IHILIEBAs
IIPOMBIIIJICHHOCTS, dbapmaneBTUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMHUCS
IporpaMM cpenHero oomero oOpa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToauuecKoil OCHOBOM [Uisi pa3pabOTKH  IUIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CpPEIHEro o0Iiero o0pa3oBaHus SABIAETCS CHCTEMHO-
NEeATEIbHOCTHBIN ITOAXO.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOLIETrO
00pa30BaHMsI BBIJEIICHBI CIEAYIONINE COCTABIIAIOIINE:

OCO3HaHUE OOYyYalOUIMMHCS POCCUHCKOM TIpaKJAaHCKOM HWACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIMH K O0YUEHHUIO;

L[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCSi PYKOBOACTBOBATbCS B  CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYLIUMU LIETOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTH KU3HECHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETAa « XUMUS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOW M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUM C T'yMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U UJEATaMH POCCHICKOTO
Ipa)<1aHCKOI0 00IeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MPaBUIIAMU ITOBEICHMUS,
CHOCOOCTBYIOUIMMH MPOLIECCAM  CaMOIIO3HAHHUS, CaMOpPa3BUTHSI W HPaBCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYaIOLIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMera  «XUMHSD»  OTPaXaroT
C()OPMUPOBAHHOCTh  OMbITAa TO3HABATENBHOM W  MPAKTHUYECKOM  JESATEIbHOCTH
oOy4JaromMxcs Mo peanu3aly NPUHATHIX B O0IIECTBE [IEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpasKaaHCKOr0 BOCTIMTAHUSI:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX MNpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIIOPSIIKY;

IpPEACTaBICHHS O COIMAIBHBIX HOPMaX U MpaBHIaX MEXKINYHOCTHBIX OTHOIIEHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATEIHHOCTH NMPH CO3MaHHUU YUeOHBIX
NPOCKTOB, PEIICHUU YYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBIMOJHCHHH XHMHYECKUX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH MOHMMATh YU NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTINTAHUSI:

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIHUIo
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TMPOIECCY TBOpUEeCTBA B OOJACTH TEOPUM U TPAKTUYECKOTO
NPUMEHEHUsI XHWMHH, OCO3HAHHUSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yibTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

MHTEpECa U IO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH W TOCIEAYIOLIEM aHAJIU3E
uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYyalldU, CBSI3aHHbIE C XUMHUYECKHUMU SBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U ITOCTYIIKM CBOMX TOBAPHIIEH C TTO3ULIUHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUNA 3TUX MTOCTYIKOB;

4) dpopMupoBaHuUsI KYJIbTYPbI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOT0 U 06€301acHOro o0pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY
3I0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI MHAMBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOIrO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOACH;

OCO3HaHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpEOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEA0BATEIBCKOM IEITEIHLHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPUECKON U JPYTUX BUJIAX JACSITEIBHOCTH;

YCTAHOBKHU Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COLUATIBHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

WHTEpeca K TMPaKTUYECKOMY M3YYECHHIO Tpodeccuii pa3inudHOrO  POoja,
B TOM YHCJI€ HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynymeld mpodeccuu M peaju3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMMHH, HMHTEPECOB W NOTpeOHOCTEH
00I11eCTBa;
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6) IKOJIOrHYEeCKOro BOCITUTAHHS

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIC;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PAIMOHAIILHOTO MTPUPOONOIb30BaHHUS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOIHOU
cpele, yMEHHUs MPOTHO3HPOBATHh HEOJArONPHUSATHBIE 3KOJOIMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOIO 3KOJIOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOU KYJIBTYPHI,
OMNbITA AESATEIBHOCTA SKOJOTMYECKOM HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B N103HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO MTPOTUBOCTOSATH UAEC0JIOTHH XeMO(poouH;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;

MOHUMAaHUS CrielM(UKN XUMUU KaK HayKH, OCO3HaHUS €€ poju B (POpMHUPOBAHUU
pAaLMOHAJIBHOTO HAy4YHOI'0 MBIIUIEHUs, CO3JaHUM  LEJOCTHOIO  IPEICTABIICHUS
00 OKpYy>KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0CO00I 3HAUMMOCTU XUMHUH ISl COBPEMEHHOM IMBUIIM3AIINU: B €€
T'YMaHUCTUYECKOW HANpPaBJICHHOCTH M BaXXHOM pPOJM B CO3JaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIbTYpPbI, PEIICHUU TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJI0BEYECTBA — CHIPEBOM, YHEPTETUUCCKOM, TTUIIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTHUM MEIUILIMHBI, OOECIIEUCHUM YCIIOBUM YCIEHIHOTO TPyAda W SKOJOTHYECKU
KOM(pOPTHOM >KU3HU KaXKI0TO YJIeHa O0IIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOIb30BaTh IMOITy4acMbIe
3HAHUS IS aHaliM3a M OOBSICHEHUS SIBJICHUNU OKPYXAIOIIETO MUpPA U MPOUCXOJSIIHNX
B HEM W3MEHEHMH, yMEHUs JiejaTh 0OOCHOBAaHHBIE 3aKJIFOUCHHUSI HA OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS TOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

VMHTEPECA K O3HAHUIO U UCCIIEIOBATEIIbCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW 10 XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pasIuyHbBIX cdepax mnpodeccrHoHambHOM
JESITETbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHUS YUEOHOTO MIpeIMeTa « XUMHUS Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAUYUMBbIE TUTSE dbopmupoBaHUs MUPOBO33pPEHUS oOyyaronmxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpakarolue
I[EJIOCTHOCTh HAyYHOW KapTHUHBI MUPA U CIIENU(PUKY METOIOB TTO3HAHUS, UCITOJIH3yEMBbIX
B €CTECTBEHHBIX Haykax (MarTepusi, BEIIECTBO, PHEPrus, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCICIOBAHNE,
HaOIOICHNE, U3MEPECHHE, SKCTICPUMEHT U JIPYTHE);

yHUBEpCalbHble Yy4eOHbIe JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,
pETyIATUBHEIE), oOecnieunBatomue (GopmupoBanue (HyHKIIMOHATHLHOW TPAMOTHOCTH U
COIIMAJIbHON KOMITIETEHIIUU 00Yy4aronxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl KMCIOJIB30BaTh OCBOCHHBIE MEXIAUCIIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUEOHBIC ICHCTBUS B TO3HABATEILHON U
COIIMAJIbHOM ITPaKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATHHBIMU yYSOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble JJornyeckne AeMcTBUA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEU ACATEILHOCTH, 3aJ1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI JICATECIIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJI30BaTh TPU OCBOCHUH 3HAHUIN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACATh
XapAKTEPHbIC TPU3HAKU MOHATHHW W YCTAHABIMBATh WX B3aMMOCBS3b, HMCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs1 KJIACCU(PUKAIIMU BEIIECTB M XUMHYECKUX
peaKkuui;

YCTAHABIIMBATh  MPUYMHHO-CIEACTBEHHBIE  CBA3U  MEXKIY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX JeHUs (MHAYKTUBHBIC, ICNYKTUBHbIC, 110 aHAJOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TMPOLECCE ITO3HAHUS, HCIOJIb3YEMbIE B XUMHUHM CUMBOJMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICJIBHBIC MPE/ICTABICHUS — XUMUYECKUHN 3HAK
(cuMmBOJI) dNIeMEHTa, XUMH4YecKas (opMyiia, YpaBHEHHE XUMHUYECKOM pEaKIuu —
P PEIICHUH YYEOHBIX TTO3HABATEIBHBIX M MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MNPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIUU.
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Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJICTh OCHOBAMH METOJ0B HAyYHOT'O TIO3HAHMS BEIECTB U XUMUYECKUX PEAKIIUM;
(GopMyTUpPOBATH LENU U 337]a41 UCCIIETOBAHMSI, UCIIOJIb30BaTh MTOCTABICHHBIC U
CaMOCTOSTENbHO CHOPMYITHUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUUECKUX
DKCIIEPUMEHTOB, COBEPILICHCTBOBaTh YMEHHsS HAOMIOJaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS H
BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA, COCTABIIATH
000CHOBaHHBIM OTUYET O MPOJIETaHHON padoTe;

MPUOOPETATh OIBIT YICHUYECKOM MCCIe0BATENbCKON U IPOEKTHOM 1A TEIBHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB ITIO3HAHMUS.

Pabora c nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH(DOPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHICCKH
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpopMaIuu, HEOOXOAUMOM JIJIsl BBIIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeEHHOIO TUIIa;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMaIue: IPUMEHSITh MEXITpeIMETHbIE ((hU3nueckue U MaTeMaTH4YEeCKUe) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISIHOCTH.

KomMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMoll TeMbl B XOJ€ JAuaiora
W/WIM  JTUCKYCCHM, BBICKAa3bIBaThb WJEH, (HOPMYJIUPOBATH CBOM  MPEIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYIIaTh C IMPE3EHTAlMUEld pe3yJbTaTOB I103HABATEIBHON JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHU IPU BBITOJIHEHHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM paboOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3ald Y4eOHOro MpoeKTa U (OPMYJIHPOBATH BBIBOJBI
[0 pe3yjbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM ITYTEM COTJIACOBAHUS IO3UILIMKA B XOME
o0cy»x)eHust 1 0OMEHa MHEHUSIMU.
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PeryasiTuBHbIE YyHHBEpPCAJIbHBbIE YYeOHbIE 1eHCTBUA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensss e€ 1enu W 3aJaud, KOHTPOJIMpPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCJIEA0BATENbCKUX 3aJ]a4, BEIOUpaTh Hanbosee 3(pPeKTUBHBIN CIOCO0 MX
pelieHus ¢ y4€TOM MOJTyUeHHUsI HOBBIX 3HAHHM O BEIIECTBAX U XUMHUUECKHUX PEaKIIUsX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JESATEILHOCTH Ha OCHOBE CaMOaHajiu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI OPUPOJIBI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pelIeHUs] MPaKTUYECKHX 3a]a4 M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS
K CBOEMY 310pOBbIO U IIPUPOJHOU CpEE;

BJIAJICHHE CHCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATa0IINe
MOHATUSL (XUMHUYECKUU DJIEMEHT, aTOM, JJIEKTpOHHAas 000JI0YKa aTroma, MOJIEKYIa,
BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas (dopmyia
(pa3BépHyTas U CoKpali€HHas ), MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, YIIIEPOTHBIMN
CKeJeT, PyHKIIMOHANIbHAS TPYIIIA, PaAUKall, U30MEPHsl, U30MEPbI, TOMOJIOTHYECKUH Psi]I,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA MW a30TCOIEpkALIME COEOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHSI MACChI
BEILIECTRB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHH S3bIK XUMHUU; MUPOBO33PEHUECKHE 3HAHMUS,
JeXxanme B OCHOBE MOHUMAaHHSI MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHH,
(aKTOJOTMYECKUe CBEJAEHUS O CBOWMCTBAaX, COCTaBe, IMOJYYEHUH M 0O€301MaCHOM
UCIIOJIb30BAaHUU BAXKHEHUIIMX OPraHMYECKUX BEHIECTB B OBITY M MIPAKTUYECKOUN
JIESTENbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEPHbIE MPHU3HAKU TOHSATHUH,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MCIOJb30BATH  COOTBETCTBYIOIIME  IOHSTHUSA
MIpY ONMCAHUM COCTABA, CTPOCHUS U MPEBPAILLICHUN OPTaHUYECKUX COCIMHEHUM;

c(OPMUPOBAHHOCTh ~ YMEHMHM  MCIOJIb30BaTh  XHWMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (hopmy
OPraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJAEIH
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHUYECKHUX BEIIECTB M0 UX COCTABY U CTPOEHHUIO K ONPEAeIEHHOMY KJIacCy/Tpymmne
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coeMHEeHUHA  (YIJIEBOJOPOZbI,  KHUCIOPOJL U a30TCOJIEpXAlllM€  COCAUHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHUS), JaBaTb MM Ha3BaHUS IO CHUCTEMaTHYECKOM
HomeHknatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIbHBIE HA3BaHUA OTACIBHBIX
OpPraHUYECKUX BEILECTB (ITHJIEH, MPOIUIIEH, alleTUIIEH, STUIICHTIIMKOIb, TIIMIEPUH, (DEHOI,
dopmanpaeru, aneTa’dbIeru, MypaBbHHAS KHCIOTa, YKCYCHas KHCIOTa, OJEWHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxMaJl, 1IeJUTI0I103a, TIIUIUH );

c(hOpMHUPOBAHHOCTH YMEHUS OTIPEEIATH BUABI XUMHYECKOU CBS3U B OPTAaHUYECKIX
COEJIMHEHHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS MPUMEHATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannmveckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3IUYHbIX KJIACCOB OPTraHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OGeH30y1, METaHOJ, A3TAHOJ, ATUJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHasi U YKCYCHasl KUCIOTBI, IJIFOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaThb HCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIA T'a3, yroyib), CIOCOOBI MX MEPEepadOTKH U MPAKTHUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOJIUTH BHIYUCIICHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJAYKTA PEAKIMH IO
U3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOTO U3 HMCXOJHBIX  BEILECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU W3YUYCHHUH BEIIECTB U XUMHUYECKUX
aBeHUN (HAOMIOJIeHHEe, HU3MEpPEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BAThH
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOJATh MpaBujia IMOJb30BAHUS XUMHUYECKOUN
NoCy101 U 1ab0paTOPHBIM 000PYI0OBAHUEM, A TAKXKE MPABHIIa OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIMUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OTBITOB;

cOPMHUPOBAHHOCTh yYMEHHM  IUIAHUPOBATH W BBIMIOJHATH  XUMHYCCKHM
AKCHEPUMEHT (TIPEBpaIlEHUs OPraHUYECKUX BEIIECTB NPU HArpEBaHUU, MOJIYUYEHUE
ATUJIEHA W HM3YyUYECHHUE €ro CBOMCTB, KaUE€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
JeHaTypanus OCJIKOB IPU HarpeBaHUM, IIBETHBIC PEAKIUU OCJIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacHOCTH MpH OOpaIICeHUH C BEIIECTBAMH U JTaOOPATOPHBIM
000pyZOBaHUEM, MPENCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIHPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

23



C(OPMUPOBAHHOCTh ~ YMEHUN  KPUTHUECKH  AHAIU3UPOBATH  XHUMHUYECKYIO
MH(pOpMaIMIO, OJTYyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIH,
WHTepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHHM COOJII0OATh MpaBUila 3KOJIOTMUECKH LIETIECO00Pa3HOTO
NOBENICHUS B OBITY U TPYJIOBOM AESITEIBHOCTH B LIETSAX COXPAHEHMS CBOETO 3710POBbS U
OKpYy’Karollleld MPUPOAHON Cpelpl, OCO3HABATh OINACHOCTb BO3JECHCTBUS Ha IKUBBIC
OpraHu3MBbl ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, HOHUMas cMblci nokaszareis 11K,
NOSICHSATh HAa TMPUMEPAX CHOCOObl yYMEHBIICHUS W MPEeNOTBPALEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OpPTraHU3M YEJIOBEKA;

g O0yYarolmMXCsi € OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKuX GopMyIL.

11 KVIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABJISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA, POJM XUMHHM B MO3HAHWUU  SIBJICHUM  NOPUPOJBI, B
(GbopMUPOBAHUM MBIIUICHUS! U KYJIBTYPhI JIUYHOCTH, €€ PYHKIIMOHAIIBHOW TPAaMOTHOCTH,
HEOOXOJMMOW NJii PELICHUs] MPAKTHUYECKUX 3aJa4 M IKOJOTUYECKH OOOCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOU CPELE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPask BKIFOYAET: OCHOBOIMOJIATAOIIINAE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TOM, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MO/JIb, MOJIIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBsA3b (KOBaJICHTHAas,
MOHHAs, METAJJIMYECKAs, BOJAOPOAHAs), KPUCTAJUIMYECKAs] PELIETKA, TUIIbl XUMUYECKUX
pEaKUnii, pacTBOP, JIECKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUIECKAS AUCCOLMALMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOW PEAKIHMH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOJUTHUYECKON JTUCCOLMAIIUH,
nepuoanuecknil 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUM MPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUSl TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (haKTOJOTHYECKUE
CBEJICHMS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MTaCHOM HCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEITLHOCTH YEJIOBEKA;

chOPMHUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEpPHbIE TMPHU3HAKU TOHSATHUH,
YCTAHABIMBAaTh MX B3aUMOCBS3b, MCIOJb30BATH  COOTBETCTBYIOIIME  TOHSTHUSA
IIPY ONMCAHUH HEOPTAHUYECKUX BEIIECTB M UX MPEBPALLCHUM;
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COPMUPOBAHHOCTb ~ YMEHHUH  HCIOJB30BaTh  XUMHUYECKYIO  CHUMBOJIUKY
JUIL  COCTaBJlI€HHA (OpMysd BEIIECTB U  yPaBHEHHH XMMHUYECKHUX PEaKIM,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHManbHble Ha3BaHHUS OTJEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Heram€Hasi U3BeCTb, IUTHEBASI COJA, IUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTb YMEHUN OIpENEsATh BaJCHTHOCTh M CTENEHb OKHUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU CBSI3H
(KoBaJICHTHasi, MOHHAs, METaJUIMYECKas, BOJOPOAHAs) B COEIMHEHUSX, THUI
KPUCTAJUIMYECKOW PEeIIETKH KOHKPETHOTO BEIIEeCTBAa (aATOMHAs!, MOJIEKYJIApHAas, HOHHAs,
MeTaJUIMYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUM;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIICIKHOCTH HEOPTaHUYECKUX
BEIIECTB IO HX COCTAaBYy K OMNPECIEHHOMY KiacCy/TpymIe COeIuHEHUH (TpocThie
BEIIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
THJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHMH paCKpbhIBaThb CMBICI  MEPUOJUYECKOTO0  3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHYECKUX JJIeMeHTOB 1—4 mnepuonoB Ileprmogmyeckod CHCTEMBI XUMHYECKHX
anemenToB J[.1. MeHneneeBa, HCIONb3ysl HOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIII,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoanueckon
CUCTEMBI XUMHYECKUX dJieMeHTOB [[.J1. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OIMUCHIBATH) OOIIHME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IU4HBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWMYECKMMH  BEIIECTBAMHU
C IOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

cOPMUPOBAHHOCTh ~ YMEHMS  KJIACCU(PUIUPOBATh  XUMHUYECKHE  peakUuu
[0 Pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTETNeHEH OKHUCIEHUS JJIEMEHTOB, OOpPaTUMOCTHU
peakiiy, y4acTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHMSI PEAKLUMN PA3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIlEHHBIE YPaBHEHUS peakUUid MOHHOTO OOMEHa, yYMThIBasl YCJIOBUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  TPOBOJAUTH  PEAKUMUH,  MOATBEPKIAIOIIHNE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKUX BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUS JEKTPOHHOrO OanaHca 3THX
peaKuunii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOU
peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHHs XWMHUYECKOIO0 PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHero Bo3aericTBus (mpuniun Jle laTense);

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XMMHYECKUE MPOIECCHI, JIeKAIIHNE
B OCHOBE MPOMBIIUICHHOTO TMOJYyYEHUS] CEPHOM KHCJIOTHI, aMMHaKa, a TaKke
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npoOiemMax XuMHUYECKOTO MPOU3BOCTBRA;

c(hOpMHUPOBAHHOCTH YMEHHM MTPOBOJIUTH BHIYMCIICHUSI C UCTIONB30BAHUEM TOHSITHS
«MaccoBasi J10J151 BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOUIMX B PEaKlMU BEIECTB, TEIIOBOTO 3 dexTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, NPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHPOBAHHOCT, YMEHUN COOJIOJATh IMpaBUja IMOJb30BAHUS XUMHUYECKOU
NoCy101 U 1ab0paTOPHBIM 000PYI0BAHUEM, A TAKXKE IMPaBHJIa 0OPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKILMSAMU MO BBITOJIHEHUIO JITAOOPATOPHBIX XUMUUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh ~yYMEHMHA  IJIAHUPOBaTh U BBINOJHATH  XUMHYECKHM
AKCHEPUMEHT (pa3fioKEHUE TMEpPOKCHAa BOJOPOJa B MNPHUCYTCTBUU KaTaau3aTtopa,
OmpeJieSICHHE Cpebl PAaCTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHJUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyyb(dar-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KATUOH
aMMOHWUSI, peIlIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TemaM «Metauisy u «Hemeramiby)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIllEHUH C BEIIECTBAMU U
JabopaTopHbIM  00OpyIOBaHUEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIo, TOJY4aeMyld H3 pPa3HbIX HCTOYHUKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH MPaBUIIa SKOJIOTUYECKU 11eTIeCO00Pa3HOTO
MOBEICHUS B OBITY M TPYJOBOM JEATETLHOCTH B IEJISX COXPAHEHHUSI CBOETO 3JI0POBbS U
OKpY’Karolel MNpUpPOTHON Cpeibl, OCO3HABATh OMACHOCTh BO3JCUCTBUS Ha KUBbBIC
OpTraHU3Mbl ONPEACIEHHBIX BEIIECTB, MOHMMAasA cMmbIca Tnokazaresss [IJIK, moscHATh
Ha MpuUMepax CocoObl YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO BO3JCUCTBUSA
Ha OpraHu3M YeJIOBEKa;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUIM;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XumMudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Haumenosaunue
No KomnuuectBO OCHOBHBEIE BUJIBI JIEATEIILHOCTH
paszeiioB U TEM [IporpammHoOe cosepkanue
n/n 4acoB oOy4Jaronmxcs
y4eOHOTO TIpeIMeTa
Paszneua 1. Teopernyeckne OCHOBBI OPraHUYeCKON XUMMHU

1.1

[Ipenmer
OPTraHUYECKON XUMHH.
Teopus cTpoeHus
OpPTraHUYECKUX
COEIMHEHUN

A.M. bytneposa

3

[IpenmeT opraHnYeCcKON XUMHM:

€€ BOSHUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MOJYYEHUHN HOBBIX BEILIECTB
1 MaTepuaioB. Teopus CTpOCHUA
OPraHUYECKUX COCAUHECHUN

A.M. bytnepoBa, €€ OCHOBHbIE
nonoxxenusi. CTpykTypHbie (hOpMYJIbI
OpraHUYECKUX BeniecTB. [ 'oMororus,
n30Mepusd. XUMUUYECKAs CBA3b

B OPraHUYECKUX COCAUHECHUSX: KPATHbBIC
CBSI3HU, G- U TT-CBSI3H.

[IpencraBienne o KiracCuQUKAIUH
oprannyeckux Bemects. HomeHnknarypa
OPTaHUYECKUX COCTUHECHUM
(cucTeMaTrnueckas) U TpUBHAIbHBIC
HA3BaHUS BAKHEUIIMUX IIPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEIICCTB.
JKCNepUMEHTAJIbHbIE METOAbI
U3YyUYEeHUS BeleCTB M UX MPeBPallleHU:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBISIBISITD UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABINBAThH UX
B3aUMOCBS3b.

[IpuMeHSATh MONOKEHUS TEOPUU
CTPOEHHUS OPraHUYECKUX BELIECTB

A. M. bytneposa 115t 00bsiICHEHUSI
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHMUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIE¢HHOMN ) (GOpMYJT OPTaHUUECKUX
BEILECTB.

Onpenensarb BUIbl XUMHUYECKOU CBSI3U
(omuMHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COEIMHEHHUSIX.

PackpbIBaTh posib OPraHMYECKON XUMHUHU
B IIPUPOJE, XapaKTEPU3ZOBATH €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpPTraHUYECKHUX BEIECTB U MaTepraliaMu
Ha UX OCHOBE;

— OIBITHI MO TMPEBPAIIECHUIO
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBA3b C IPYTUMH
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE OIBITHL; IPOBOJIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pasneiny

Paszgea 2. Yriesogopoasl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HAaXO0XKJEHUE B IPUPOJE, IOTYUEHUE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIIEBOIOPOIBIL:
AJIKEHBI, aJTKaIUCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTUIIEH —
IIPOCTEUILINH IIPEACTABUTEIb AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHMUs,
raJIOTEHUPOBAHMS, THIpATALIUH,

PackpbIBaTh CMBICH H3y4aeMBbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHATHS

MIPU OMMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (GOpMyJT OPraHUYECKUX
BEILECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K OMPENECIEHHOMY KJIaccy
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OKHUCIICHUS ¥ TIOJIUMEPU3ALIUHN )
Hax0JICHUE B MIPUPOJIE, MIOTYYECHUE U
MIPUMEHEHHUE.

AnkaaueHnsl: 0yraaues-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOCHHE, PEAKINS MOJTUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U pE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUH P/,
AlleTUIIEH — MPOCTEUIINI
MPEJCTABUTENh AJIKHHOB: COCTAB,
XUMHUYECKOE CTpOeHUE, (Pu3nueckue u
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B MIPUPOJIE, MOJyYCHUE U TPUMECHEHUE

2.3

ApomMartnueckue
YTJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3MYECKUE U XUMUYCCKHUE CBONCTBA
(peakiuy rajJJoreHupoBaHus U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHue. Biausaue 6er3ona

Ha OpraHU3M 4eJioBeKa. [ 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPOJIOB IO COCTABY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensiTe BUABI XUMAYECKOUN CBA3U
B MOJIEKYJIaX yrieBOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIaMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponnsiii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBIN yTOJb U IPOAYKTHI €TO
nepepadoTKu.

IKCNEPUMEHTATIBHBIC METOAbI
U3Yy4YeHMS BellecTB

U MX NPeBpPaLleHU:

e JleMOHCTpanuu:

— komutekuuu «HedpTe» u «Yromnby;

— BugeodparmenT «Bynkanuzarms
PE3UHBDY.

e JlabopaTopHBIE OTBITHI:

— Ka4ECTBEHHOE OIpEeNICHHE yriepoaa
Y BOJIOPO/Ia B OPTaHUYECKHUX BEIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIACTMACC, KAy4yKOB U PE3HHBL;

— MOJICJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue paboThI:

Ne 1. ITonyuenue sTuneHa u u3y4eHue
€ro CBOWCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MIPUMEHEHUE TIOTYYaEMbIX IIPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKcIepuMeHTa (1a00paTOpHBIE ONBITH U
IpaKTHYeCKue paboThl).

CnenoBaTh npaBuiam 0e301acHON
paboThI B J1abOpaTopuu

IIPU MCTOJIB30BAHUM XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBuiIaM oOpalleHus ¢ BeleCTBaMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHHSI JTAOOPATOPHBIX OIBITOB U
IPAKTUYECKHUX pabOoT M0 MOJIYYSHHUIO U
U3YYEHUIO0 OPTaHUYECKUX BEIIECTB.
IIpencraBiaTs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIUN
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BBIYKCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOTO BEIECTBA,
10 YPaBHEHUIO XUMUYECKON PEAKIIUU.
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e PacuéTHbIe 3aaUU;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
hopMyJIBl OPTaHUYECKOTO BEIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl 10 YPaBHECHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JESTEIBHOCTH

Hroro no pasneiny

13

Paznen 3. Kuciiopoacoaep:kamue OpranHm4ecKue coeIuHeHust

3.1

Cnouprsl. @eHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpoeHHE, GU3NIECKUE U XUMHYECKHE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI: STUIICHTITUKOIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOTOQTOMHBIE CITUPTHI).
du3noI0rnYecKoe AeiCTBHE

Ha OpraHu3M uejoBeka. [Ipumenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBISITD UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIMUE TTOHATHUSA

IIPY OIIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonp30BaTh XUMHYECKYIO CHMBOJIMKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIE¢HHOMN ) (OpMyJT OPTaHUYECKUX
BEILIECTB.

YcranaBauMBaTh NPUHAMJIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY M CTPOCHMIO, Ha3bIBaTh UX
II0 CUCTEMATUYECKOM HOMEHKIIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHus3M uyenoBeka. [Ipumenenne
dbenona

3.2

AJbJIETUTBI.
KapOoHOBbIE KUCTOTHI.
CrnosxxHblie 23hups

Anbaeruapl: GopMaibaETUa U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuuu OKHCIIEHUSI U BOCCTaHOBIICHUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE TIPEICIIBHBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMmeHnenre. CTeaprHoBasi U OJIEMHOBAs
KHUCTIOTHI KaK MPEICTAaBUTENIN BBICIIINX
KapOOHOBBIX KUCIIOT. MbLIa KaKk COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee JICHCTBHUE.

CrnoxHbie 3¢upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['niponus
CII0HBIX 3(upoB. XKupsl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b]); BBISIBIISITh TEHETHUYECKYTO
CBSI3b MEXKJ1y HUMH U MOJITBEPKIATH €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

TS )KU3HEICSATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSACHAIThH

Ha IPUMEPAX COCOOBI YMEHbIIECHUS
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MIPOU3BO/IHBIC TJIMIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. ['MIpOIIN3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosucaxapubl). [roko3a —
IIPOCTENIINI MOHOCAXapHI:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BoccTaHoBIIEHHE, OPOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MeEp TITIOKO3HI.

Caxapo3za — mpeCTaBUTEIb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
EJUTIONI03b], (PU3UUECKUE U XUMUUYECKHE
CBOMCTBa Kpaxmaja (TUAPOIH3,
KaueCTBCHHAS PEAKITUS C HOJIOM).
IKCNEepPUMEHTATbHbIE METO/IbI
H3Y4YeHMs BellleCTB M UX NMpeBpalleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIepUMEHTa (J1abopaTOpPHBIE OTBITH U
MPaKTUYECKHUE PabOThI).

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1aDOpaTOpHUH

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
mpaBuiIaM o0paIieHus ¢ BEIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

U TIPAaKTUYECKUX paboT MO MOIYISHUIO
Y U3yYEHUIO0 OPraHMYECKUX BEILLECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAMTH BEIYHMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpEeHUE CIUPTOB;

— B3aMMO/ICHCTBUE IIUIIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4eCTBEHHBIE PEAKITUH aTbICTHIOB
(OKHCIIEHHEe aMMHA4YHbIM PACTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aMMO/ICHCTBHUE KpaxMaja C HOJOM.
e [IpakTuueckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

e PacuérHbie 3a1aun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbl OPTaHUYECKOTO BEIIECTBA
M0 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(oO0beMy) IPOTYKTOB CTOPaHUS,

— pacu€Thl 10 YPABHEHUIO XUMUYECKOMN
peakiuu

y4acTue B IpyNnIoBoil yueOHOU
JIESITETbHOCTH

Hroro no pazugeny

13

Pa3znen 4. Azorcoaeprkaniue opraHuyeckue coeIMHeHusI

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTAaB,
XUMHUYECKOE CTpPOEHHE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaKuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3aUMOCBSI3b, UCIIOJIb30BAThH
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C KUCJIOTAaMU U TOPEHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI Kak
aM(@oTepHbIe OPraHNYECKHUE COSTUHCHHUS.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MpUMEpE TIIUIMHA).
buonornueckoe 3HaueHHE aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JIeHATYypaIns, KaYeCTBCHHBIC PEaKIIUN
Ha OEJIKH.

IKCIEePUMEHTATbHbIE METOABI
M3y4YeHHUsl BellleCTB U UX NMpeBPalleHHii:
e J[emoHCTpanuu:

— JIeHaTypalus OCIKOB IIPU HArpEeBaHUU;
— IIBETHBIC PEAKI[UU OCIKOB

COOTBETCTBYIOILIHE IMOHATHS
IIPU OMIMCAHUU COCTaBA, CTPOCHHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAILEHHON) (OpMYJT OPraHUYECKHUX
BEILECTB.

Onpenensars NPUHAJIEKHOCTD BELIECTB
K OIPEIEICHHOMY KJaccy 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYE€CKOM HOMEHKIIATYPE;
MPUBOJNUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MPEICTABUTENCH a30TCOAEPIKALIUX
COEIMHEHHUN (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUIsl OpraHr3Ma YeJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Paszpgeut. S. BeicOokoOMOJIEeKYJISPHbIE COeIHH

CHUHA

5.1

ITnacTmaccsl.
Kayuyku. Bosnokna

2

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ

MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO,

CTENEHb NOJUMEPU3ALINH, CPEIHSIA
MoJeKyIsipHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccsl (MOAUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nosnctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BosokHa: HaTypanbHbIE
(XJI0MOK, IEPCTh, MIENK),

HCKYCCTBCHHBLIC (aHeTaTHOG BOJIOKHO,

BiageTs n3zydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUI U PUMEHSTh 3TU
MOHATHUSA IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyII
BEILIECCTB U YPABHEHUH PEaKLUi
MOJINMEPHU3ALIMH U TTOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJsee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKHE (KaIlPOH U
JIaBCaH).

JKCNepUMEHTAILHbIE METOAbI
HU3yYeHHsI BeleCTB U X NMPeBpallleHUii:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

HToro o pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

36



11 KIIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomuyecTBO
4acoB

[IporpammHO€E conepKaHue

OCHOBHBIE BUJIBI JEATEIHHOCTHA
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUMHUH

11

CrtpoeHne aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii anemMent. Atom. Cocrtas
aToOMa, U30TOIIbI. DJIEKTPOHHAs
0005109Ka. DHEPreTUUYECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTANH,

s-, p-, d-, f-amemenTsr. OcoOeHHOCTH
pacrpeneneHus dIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJlbIX U
OOJIBIIUX TIEPUOAO0B. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucreMa XUMHUYECKUX
anemenToB [l. 1. MenaeneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[Tepuoauueckoil CHCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHUSI CBOMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEILIECTB MO rpynmnam u
nepuoaaM. 3Ha4eHUE NEPUOANIECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbIBaTh CMBIC]T M3Y4aE€MbIX
MOHATUM (BBISIBISIT UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3alMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIONIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTHYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh ANEKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKUX
AIEMEHTOB 1—4 neproaoB, UCIIONb3YS
MOHSATHS S-, P-, d-3JICKTPOHHBIC
opOuTaNH, SHEPTETUUECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHMS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCIUHEHUN

0 TIEPUOIaM U TpymIaM
ITeprnoanueckoi CHCTEMBI

1. 1. MenpaeneeBa
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anemeHToB [[.1. MeHnaeneeBa

B Pa3BUTUU HAYKHU.
JKcnepuMeHTAJIbHbIE METOAbI
U3yYeHNsI BeIeCTB U MX NPeBpalIeHMIi:
e /lemoHCTpalMu:

Bunapr Tabmun «lleproaudeckas cucrema
XUMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa»

1.2

CrtpoeHue BemiecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XUMHYECKas CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
cBs13U (OOMEHHBII U IOHOPHO-
aKIenTopHbIN). BoopoiHas CBA3b.
BaneHnTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWVCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PaCTBOPE).

PackpsIBaTh CMBICI H3y4aeMbIX
HOHSTUMN (BBIIEIATHh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTH 3TH TOHATHUSA
IPU OIMCAHUU COCTAaBA U CTPOEHUS
BEIIECTB, /ISl OOBSICHEHUS OTJEITbHBIX
(aKTOB U SBJICHHA.

Omnpenensitb BUbI XUMHUUECKOHN CBS3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKON, BOAOPOIHOM)

B COEJIMHEHUSX; TUIl KPUCTAJUTMUECKOMN
PELIETKA KOHKPETHOTO BELIECTBA.
OmnpenensTh BaI€HTHOCTh M CTEMIEHb
OKHCIIEHUSI XUMUYECKUX JIEMEHTOB

B COCIMHEHUSX Pa3JIMIHOTO COCTaBA.
[TpoBOAUTH BHIYMCIICHUS

C MCTIOJIb30BAaHUEM MOHATHUS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPEY.

Bnaners n3ydaeMbIMU XUMUYECKUMU
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Krnaccudukanus HeopraHmueckux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEIECTB.
JKCIepUMEHTAIbHbIEC METObI
H3Y4YeHMS BelleCTB U UX NMpeBPALeHMii:
e /lemoHCTpanuu:

— MOJIEIHN KPUCTALTNYECKUX PEIIETOK.
e Pacu€rnble 3anaum:

— pacyeThl C UCIIOJIb30BAHUEM TTOHITHS
«MaccoBas J0J1s1 PACTBOPEHHOTO
BELLECTBA»

1.3

XUMUYECKHUE
peakuumn

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKIMi B HEOPTAHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMUYECKUX PEAKLIHSIX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX akTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PAaBHOBECHE.
@aKTOpBI, BAUAIOIIME HA COCTOSIHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunnun Jle [larense.
DNEeKTPOIIUTHYECKAS] TUCCOLMALUA.
CusnbHble U ciiadble 3nekTposuthl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCIIAs,
HEWTpalbHAasl, meo4Has. Bogopoausiin

MTOHSTUSMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuy OT pa3IuyHbIX
(haxkTopOB.

Onpenensitb XxapakTep CMEIIEHUs
XUMHYECKOTO PaBHOBECHSI

B 3aBUCUMOCTH OT BHEIITHETO
BozjeiicTBus (mpuniun Jle [llarense).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3JIMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHBIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBAsI yCIOBUA,
MIPU KOTOPBIX ATU PEAKIIUHU UAYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJII0/ICHUE U ONHCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINIl
HOHHOTO 0OMEHAa, BIUSIHUIO Pa3IMUHbBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBarh npaBuiIaM MOJIb30BaHUS
XUMHUYECKOU MOCYA01 U Ta00paTOPHBIM
00opyI0BaHUEM.

[IpeacraBnsTh pe3yabTaThl

39



noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XHUMUH.
OKUCANTENbHO-BOCCTAHOBUTENBHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenue anexkTponunsa.
JKcnepuMeHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB U UX NMpeBPalleHuii:
e /lemoHCTpanuu:

— pa3’0KEeHUE NEPOKCHIA BOIOPOIA

B [IPUCYTCTBUU KaTaJl3aTopa.

e JlaGopaTtopHBbIE OMBITHI:

— IPOBEACHUE PEAKIIMI NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C NOMOIIBIO YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTruueckue paboOTHI:

Ne 1. Bnusaue paznudabix (GakTopoB
Ha CKOPOCTb XMMHYECKOUN PEaKIUU.

e PacuérHble 3a1a4u:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aliCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BEIYHCIICHUS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXHUMHUYECKIE
pacyEThI

Hroro no pazneny

13
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Pasznen 2. Heopranuyeckasi Xumus

2.1

MeTaiel

6

Mertamisbl. [lonoxxeHnne MeTaioB

B [lepuoanueckoii cucreMe XMMHUECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtasuioB. O0mMe GU3NIeCKre CBOMCTBA
MeTaJUIOB. [IpuMeHeHne MeTamioB

B ObITY, IpupoJie U TexHuKke. CruiaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUAN PSJT
HarpspkeHud MetamioB. O01me cnocoObl
noJiyueHus: MmetauioB. Kopposzus
MeTauioB. CocoObl 3aIIUThI

OT KOPPO3HH.

OO01as xapakTepucTUKa METaNIOB
rnaBHbIX noarpynn (IA-rpymma,
[TA-rpynna) [lepuoanyeckoi CUCTEMBI
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AM@doTepHbie CBOWCTBA OKCHJIA U
TUAPOKCH]IA ATFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[lepronnyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB: Me/lb, LIMHK, XPOM, JKEJIe30.
Baxnenmue coeJuHEHNs] METAJUIOB
(OKCHUIIBI, TUIPOKCHUBI, COJIN).
JKCIepUMeHTAIbHbIC METO/AbI
M3YyYeHHsl BeleCTB M MX NpeBpallleHuii:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COETMHEHUN C YUYETOM
CTPOEHUS UX aTOMOB U MOJIOKECHUS

B [lepuonnueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOXKHEUIINX COCTUHEHHM, TOATBEPK 1At
ATO ONKMCAaHUE MPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE WX AJIS CO3JaHus
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTb OKHCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJieKIusi «MeTasuibl U CIUIaBbD».

e JlaGopaTOpHBIE€ ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C PACTBOPAMHU KHUCJIOT U
HIeJI04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTrueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 1o TeMe «MeTayuibDy.

e PacuérHbie 3a1auu:

— pacydeTsl Macchl (00beMa, KOJIMYECTBa
BEIIECTBA) MPOIYKTA PEAKIIUH, €CITU
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C ONPENEICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTAaBJICHUS
AJIIEKTPOHHOI'0 0aaHca 3TUX PEeAKIUM.
[IpoBOOUTH peakiuy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOJII0/ICHUE U OMMCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMKMCH YPaBHEHUI COOTBETCTBYIOIIMX
peaklMii U fenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BBIYKCIICHUS

M0 YPaBHEHUSAM XUMUYECKHUX PEaKIUH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JEATEIBHOCTH

2.2

HemeTamisl

Hemeramnsl. [lonoxxeHne HeMeTaljIoB
B [lepunoanyeckoit cucteMe XUMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHuciopoaa, cepsl, hochopa u yriaepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnopoaconep:xamme KUcioThl.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCNePUMEHTAIbHbIE METOIbI
U3ydeHNsl BellecTB

U MX NpeBpPALeHUH:

e J/[eMOHCTpanuu:

— 00pa3iibl HEMETAIIOB;

— B3auMMOJICHCTBHUE MEJIU C a30THOU
KUCJIOTOM Pa3JIMYHON KOHLICHTPALHH.

¢ JlabopaTOpHBIEC OMBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTHOH aMMOHMUS.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKU) U IPUMEHSTh 3TU HOHATUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BELIECTB, /ISl 0OObSICHEHUS OTJEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB H TTOJIOKEHUS

B [lepuonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOTBEPKIASL
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKIuu.

XapakTepu3oBaTh BIMSIHUE HEMETAIJIOB
Y UX COEJMHEHUI Ha KHUBbIE
OpraHu3Mbl; OIUCHIBATh IPUMEHEHHE

B PA3JIMYHBIX 00JIACTAX NPAKTUUYECKOM
JEATEIBHOCTH YEJIOBEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemenue skcnepuMeHTAIBHBIX

3amad o Teme «HemeTammp.

e PacuérHble 3a1a4u:

— pacyeThl MacChl BEIIECTBA

W 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HITH
00BbEMY OJTHOTO U3 YYACTBYIOIINX

B PEaKIIUU BEIIECTB; PACYEThl MACChI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
MIPOTYKTOB PEAKIIUH, €CITH OJTHO

U3 BEILIECTB UMEET MPUMECH

2.3

CBs3b
HEOPTaHUYECKUX U
OpTraHUYECKUX
BEIIIECTB

Heoprannueckue n oprannydeckue
kuciaoTel. Heopranmueckue u
OpraHuyYecKrue ocHoBaHMSA. AMQoTepHbIe
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenuHenus. I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUH.

PackppIBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBOoaUTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [IO3HAHHUS — IIPOBEJICHHUE,
HaOJII0/IEHUE U ONMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

IIpencraBiaTs pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aIIMCH YPABHEHUM COOTBETCTBYIOIIUX
pEaKIuy 1 JenaTh BEIBOJABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0M U 1a00paTOpHBIM
o0opyI0BaHUEM.

[IpoBOIUTH BBIYKMCIICHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOI
JEATEIbHOCTH

Hroro no pazneny 17
Pa3znea 3. Xumud u :Ku3Hb
3.1. | XuMus u KU3Hb 4 Ponp xumnu B o0ecneueHnu PackpwIiBaTh posib XUMHUU B PEIICHUU

AKOJIOTUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX MPOMBIIUICHHOTO TOJTY4YeHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
MPOU3BOJICTBA aMMHaKa, CEPHOMN
KHCJIOTHI, METAHOJIA).

UYenoBek B MUpe BEIIECTB, MATEPHAJIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
37I0pOBBE YETIOBEKA; MpaBUiia
HCTIOJIb30BaHUS JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPbEBBIX U
AKOJIOTMYECKUX MTPOOJIeM YeJI0BEUYECTBA,
OMHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAYKH U
TEXHOJIOTHUHU.

[IpumensTh npaBusa 6€30MacHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTOBEICHUS B IETISX
cOepeKeHus 3I0POBhS M OKpPYKAIOIEH
MIPUPOJTHON CpeJIbl; TOHUMATh BPe/l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpraHU3MBbI ONPEJICICHHBIX BEIIECTB
cMbica nokazatens [1JIK, mosicHATh
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IpernapaToB; paBuiia 0€301acHOr0
MCIIOJIb30BaHUs IIPETapaToB OBITOBOM

XUMHU B HOBCGIIHGBHOfI ’)ku3HHU. beITOBas

XUMHUYICCKaA IrpaMOTHOCTD

Ha MIPUMEPAX CIOCOOBI YMEHbIIECHUS
Y TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JEUCTBUSL.

AHanu3upoBaTh U KPUTUUECKU
OLIEHHMBATh WH(OPMAIIHUIO,
CBSI3aHHYIO C XUMHYECKUMU
MPOIIECCAMU U UX BIUSTHUEM Ha
COCTOSIHUE OKPY>KarOIIE Cpeibl.
Hcnonb30BaTh MOTyYECHHbBIC 3HAHUS
U TIpe/icTaBlieHus 0 chepax
JEeSITEbHOCTU, CBI3aHHBIX C
HAayKOW M COBPEMEHHBIMU
TEXHOJIOTUSIMH, KAaK OCHOBY JIJIs
OpHEHTAlIUU B BbIOOpE CBOEH
Oynymieit mpodeccruoHaaIbHON
NEATEIIbHOCTH.

[IpuaUMAaTh ydacTue B 00CYKICHUU
npo0JieM XUMUYECKON 1
AKOJIOTUYECKOM HAPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MTO3HITUIO T10 TIpobIIeMe 1
npejyiarath BO3MOXHBIE ITyTH €€
penieHus

Hroro no paszneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB
Ne Tema vpoKa K n Hara DJIeKTpOHHbIe U (POBbIE
n/n yp Bcero OHTPOILHBIE PaKTHiecKue H3yuyeHHusi o0pa3oBaTelibHbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-

1 €€ BOBHMKHOBCHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYECHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpOeHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIE MOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o

3 i P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucemaruacckas) n e1a9-410f-bBbe-bach589aead1
TPUBHAJIbHBIC HA3BAHUS
OpTraHN4YC€CKUX BCIICCTB
AJIKaHBI: COCTaB U CTPOCHUE https://academy-

4 ‘ N ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473c-h3d7-ed82fcaddd02
MeTaH 1 5TaH — NPOCTEHIINE https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPpCACTABUTCIIH ATTKAHOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHUE https://academy-

6 " ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
caoucTsa 4158-4bd1-ae98-18dc1cfh9399
DTUJICH U IPOITUIICH —

7 MIPOCTEHIIIHE TTPEICTAaBUTEIIN 1 0 0 https://lesson.edu.ru/04/10
AIKEHOB
[IpaxkTuueckas padora Ne 1. https://academy-

8 «lTonyuenue >TuIEHA U 1 0 1 content.apkpro.ru/lesson/53cd2379-

HN3YUCHHUC €TO CBOICTBY

2a45-43b1-9f67-7ebcdaf03cel
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u
MeTmiOyraauen-1,3. [Tonydenue

9 CHHTETHIECKORO KayHyKa i https://lesson.edu.ru/04/10
PE3UHBI
AJKUHBL: COCTaB ¥ OCOOEHHOCTHU

10 CAT]ESE;J?;; F_Ole;scT;if{%H - https://lesson.edu.ru/04/10
MIPEACTABUTEND AIKHHOB
BI)I‘-II/ICJIGHI/IFI 110 ypaBHeHI/HO https://academv-

11 . content.apkpro.ru/lesson/7dada027-
XUMHICCKON peaKiiii 8448-418f-b416-fbaledd4abbd
ApeHbl: OEH3011 ¥ TOTYOIL. hitps://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHYHOCTDL apeHOB d5b4-491d-aded-c3ddal9feefd

I'eneTnyeckas cBA3b

13 i;i?gﬁ::;};x K pasIHIHbIM https://lesson.edu.ru/04/10
KJaccaM
[IpupoaHbIE NCTOYHHUKHN
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 Y TIONTyTHBIE HEPTSHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOJTYKTHI €€
nepepadboTKu
[IpupoHbIE HCTOYHHUKHU
YII€BOIOPOAOB: IPUPOAHBIN Ta3

15 Y TIONTYTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOTYKTHI &€
nepepadboTKu

16 E;I;Teﬂilﬂi’giis;fgggorﬁl» https://lesson.edu.ru/04/10
[IpenensHbIE OAHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJI U ATAHOIL. content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBsi3b

7440-4b6f-bf84-c04fad 71694f

48


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaroMHbIE CIIUPTHI:

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
ITHJICHIIIMKOIP M TIHICPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (bu3HYEeCKUe U XUMHUIECCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anbaerupl: GopMabIeTua U https://academy-

20 ) A content.apkpro.ru/lesson/8664b319-
AUCTATRACTHA. ALCTOH 0ba3-4945-h076-ch7ae5858b90
OJIHOOCHOBHBIE MPEICIbHBIC https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckast paborta No 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYyCHOM content.apkpro.ru/lesson/9834d408-
KUCIIOTBI» 386d-444a-8de3-7efba8h98cdb
CteaprHOBas U OJICHHOBAS

23 KHCJIOTBI, KaK MIPEJICTaBUTENIN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MBpbi1a Kak COJIA BBICIIIUX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEE ICHCTBHE
C
HHSI;I;I;ZI;H:’S: EZI g?)EOBLIX https://academy-

25 p r P content.apkpro.ru/lesson/71ac43f2-
KHUCIIOT. L HAPOTIM3 CHIOMHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
JKupsl: Tuponns, NpuMEeHEHHE https://academy-

26 6 ’ ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTIHCCKas poJib KUPOB a0d4-4945-a0eb-1e59cd5f4d9f
VYrieBoasl: COCTaB,
KJIaCCI/I(l;I/IKaI_[I/I}I Baxneiimue https.//academy-

27 R content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCIIH. TTFOKO3a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

28 Kpaxman u nemnronosa kak https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

MPUPOJIHBIE MTOJIUMEPHI

KonTponbnas pabota no
pazneny

29 1 https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBL: METWIAMUAH U aHWJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK httos://academy

31 aMQOoTepHEIE 0D rg HIHCCKHIe 1 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA, HX DHOJIOTMHECCKOC 43d1-4873-ace0-78eca6009628
3Hauedue. [lenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COeTUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHbBIE TTOHATUA XUMUU

33 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTMHEHUN
OCHOBHBIE METO/IBI CHHTE3A

34 BHCOKOMOHVG KyJIAPHBIX 1 https://lesson.edu.ru/04/10
coenuHenuii. [TmacTMaccsl,

Kay9IyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUN DIIEMEHT. ATOM.
DeKTPOHHAs KOH(PUTYpALHs aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

https://lesson.edu.ru/04/10

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUCcTeMa XMMHUYeCKuX dmemMeHToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHNYCCKHUX 3JICMCHTOB U UX
COEAMHEHUI! 110 IPyIIaM U MEePHOAAM.
3HaYeHHE IEPUOJUYECKOrO 3aKOHA U
CHCTEMbl XUMUYECKUX 31eMeHToB J[. 1.
MeHeneeBa B pa3BUTUU HAYKU

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

[ToHsrTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

https://lesson.edu.ru/04/10

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas CBsI3b HEOPTaHUYECKUX
BEILIECTB, PA3JIMYHBIX KIIACCOB

https://lesson.edu.ru/04/10

Krnaccudukanus XuMHUECKUX peakiui B

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPaHEHUSI MACChI
BELIECTB; 3aKOH COXPaHEHUS U
MPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX
peaxKuusax

10

11

12

13

14

15

Ckopocts peakiuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECHE

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

DNeKTpoIuTHYECKAast JUCCOIHAIINS.
[TousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuuu nonHoro oomMeHa.
I'unponu3 opraHMyuecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

MeTtannsl, UX IMOJIOKSHHUE B
[lepuonnueckoii cucTreMe XUMHUYECKHUX
anemenToB JI. . Menjeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
(u3nyeckre CBOMCTBa METANIOB

CrninaBel METaIIOB. DIIEKTPOXUMUYECKUI
PS1 HAIPSDKEHUH METalIoB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITHX
METaJJIOB (HAaTpUid, KaJuil, KaJbLIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

https://lesson.edu.ru/04/10

17

XHUMHUECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COeOUHEHUN

https://lesson.edu.ru/04/10
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18

19

20

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«Mertanasn»"

Hewmeranisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

dusnueckue cBOMNCTBa HEMETAILIOB.
AJTOTpOTINS HEMETAIOB (Ha IIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

https://lesson.edu.ru/04/10

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPbI
U UX COeIUHEHUN

XuMu4ecKkue cBorcTBa a3oTa, hocodpa u
HUX COeIUHEHUN

XHUMUYECKUE CBOMCTBA YIIIEpOAa,
KPEMHHUS ¥ UX COETMHEHUI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

[IprMmeHeHne BaXXHENUIINX HEMETAIIOB U
UX COeOUHEHUN

O000111eHIE U CUCTEMATH3aIIUs 3HAHUIH
o Teme «Hemeramnely». BeraucieHus no
ypaBHeHI/IS{M XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

27

ITpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"HemeTansl"»

https://lesson.edu.ru/04/10

28

KontponbHas paboTa mo TemMam
«Metamney u «HemeTtanin

29

HeOpraHI/I‘-ICCKI/IC 1 OPraHUvYCCKHUC
KHCJIOTHI. HeOpFaHquCKHe n
OpraHU4C€CKUC OCHOBAHUA

https://lesson.edu.ru/04/10
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AmMdoTepHble HeOpraHU4eCcKHe u
OpraHUYEeCKUE COCTUHEHUSI.

30 1 https://lesson.edu.ru/04/10
I'eHeTHYeCcKas CBSA3b HEOPraHUYECCKHUX U
OpPraHUYECKUX BEIIECTB
Poib xuMun B 00ecrieueHUN
31 JKOTOTH CCKOI, SHEPTETHUECKOH 1 1 https://lesson.edu.ru/04/10
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
M€ TUIIHHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX
32 MIPUHIIMIIAX TTPOMBIIIVIEHHOTO MTOTYyYEHUs 1 https://lesson.edu.ru/04/10
BaKHEHIIINX BEIECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 https://lesson.edu.ru/04/10
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkuiroHepHoe 00111ecTBO «l31aTenbeTBO
«ITpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkuroHepHoe o011ecTBO «31aTenbeTBo
«IIpocemenuner»,2021r.
METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA
Xumusi(06a3oBeiitypoBeHb ). Peanu3zaius oOpa3oBaHus: MmeToandeckoe nocoodue s yuutens / KaBepuna A. A., [luuyruna
['.B.; nox pen.I'. B. Iluuyrunoii. M. : ®IT'BHY «UucTuTyT ctpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:u.
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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